Nurr1-null heterozygous mice have reduced mesolimbic and mesocortical dopamine levels and increased stress-induced locomotor activity.
Nurr1, an orphan nuclear receptor, is essential for the differentiation of the midbrain dopamine (DA) neurons; however, its function in adult midbrain DA neurons has not been determined. The present study compared regional brain levels of catecholamines and spontaneous and pharmacologically induced locomotor behaviors between mice heterozygous for the Nurr1-null allele (+/-) and wild type (+/+) littermates. The Nurr1 +/- mice had significantly lower levels of DA in whole brain, midbrain, prefrontal cortex and nucleus accumbens, although no significant differences were observed in the striatum, olfactory bulb or hippocampus. Nurr1 +/- mice displayed significantly greater locomotor activity in a novel open field and after saline injection with no significant difference in activity after treatment with amphetamine (2.5 or 5.0 mg/kg) or MK 801 (0.2 or 0.4 mg/kg). A similar elevation in locomotor activity was observed in Nurr1 +/- mice at 35 days old as was found in 70 days old adults. These data demonstrate that the loss of a single Nurr1 allele results in reduced DA levels in mesolimbic and mesocortical pathways and increased locomotor activity in response to mild stress. The involvement of Nurr1 in DA neurotransmission and the implications for schizophrenia are discussed.